Searching PAJ 



Page 1 of 2 




PATENT ABSTRACTS OF JAPAN 



(1 OPublication number : 2002-059834 
(43)Date of publication of application : 26.02.2002 



(51)Int.CI. 




B61L 27/00 
B60S 5/00 




(21 Application number : 


: 2000-252536 


(71)Applicant 


: HITACHI LTD 


(22)Date of filing : 


23.08.2000 


(72)Inventor : 


INARIDA SATOSHI 








OZAWA HIROYUKI 



(54) SUPPORTING METHOD AND SUPPORTING SYSTEM FOR VEHICLE MAINTENANCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vehicle maintenance 
supporting system capable of shortening the time required for a 
recovery, when something gets wrong with a vehicle in operation. 
SOLUTION: If something gets wrong with a vehicle, its operator 
reports the condition of the vehicle to an operation directing 
center. The operation directing center discriminates whether the 
defective vehicle can continue operating or not, and if the train can 
not be operated, the operation of the vehicle is stopped and is led 
to a vehicle site. On the other hand, data for the defective vehicle 
are transmitted to related departments through an information 
transmitting means and a network which are not shown in the 
figure. A maintenance service site analyzes the data for the 
defective vehicle, identifies a defective place and a cause, and 
transmits the defective place and the cause and the contents and 
procedures required for a recovery work to the vehicle site. The 
vehicle site makes preparation for the recovery work based on 
work information obtained from the maintenance service site, and 
starts the recovery work as soon as the vehicle arrives. The 
maintenance service site orders replacement parts from a 
manufacture who has supplied the defective device at need, and the manufacturer can bring information 
required for repair, manpower and the replacement parts to the vehicle site whenever at need. 
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* NOTICES * 




JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] When failure connects the condition of a car to a train-operation-dispatching place at the time of 
generating and operation of a train is not made to the car under operation in the car maintenance exchange 
approach, while stopping operation of the car and guiding a car to a car place The maintenance service site 
which distributed the fault data of a car to the maintenance service site through the means of signal transduction 
and networks, such as wireless, and received fault data The analysis of fault data and the specific activity of a 
failure part and a cause are done, and the contents and the procedure of an activity required for a failure part, a 
cause, and restoration are transmitted to the car place which is the maintenance facility of a car. A car place The 
car maintenance exchange approach characterized by preparing a rehabilitation work based on the activity 
information acquired from the maintenance service site, and starting a rehabilitation work with arrival of a car. 
[Claim 2] It is the car maintenance exchange approach according to claim 1 which said maintenance service site 
arranges a substitute part to the manufacturer who supplied broken equipment, and is characterized by a 
manufacturer sending information required for repair and exchange, a staff, and a substitute part into said car 
place if needed. 

[Claim 3] The train-operation-dispatching place which has managed operation of the car under operation, and a 
car in a car maintenance support system, The car place which is the maintenance facility of a car, and a 
maintenance service site are connected and constituted through a network. The car under said operation The 
maintenance service site which distributed the fault data of a car to the maintenance service site through the 
means of signal transduction and networks, such as wireless, and received fault data at the time of generating of 
failure The analysis of fault data and the specific activity of a failure part and a cause are done, and the contents 
and the procedure of an activity required for a failure part, a cause, and restoration are transmitted to the car 
place which is the maintenance facility of a car. A car place The car maintenance support system characterized 
by preparing a rehabilitation work based on the activity information acquired from the maintenance service site, 
and performing a rehabilitation work with arrival of a car. 

[Claim 4] It is the car maintenance support system according to claim 3 which a car appliance maker is 
connected to said network, and said maintenance service site arranges a substitute part to the manufacturer who 
supplied broken equipment, and is characterized by a manufacturer sending information required for repair and 
exchange, a staff, and a substitute part into said car place if needed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the car maintenance exchange approach and a support system, 
and relates to the car maintenance exchange approach and support system which made it possible to shorten the 
time amount which the restoration takes especially at the time of failure of the rail car under operation etc. 
[0002] 

[Description of the Prior Art] Generally, when failure occurs in the rail car under operation, the failure 
information is transmitted to train operation dispatching from a driver. Then, by decision of train operation 
dispatching, a car is forwarded by the car place which maintains a car and repair of a locating fault is 
performed. When the part and cause of failure can be clarified from the situation of failure at this time, in a car 
place, repair or exchange of a failure part is prepared before arrival of a failure car, and an activity is started to 
the arrival and coincidence of a car which failure generated. 

[0003] By the above-mentioned, the approach of the car maintenance exchange by the conventional technique 
mentioned above shortens time amount from breakdown generating to restoration as much as possible, and 
makes effect of operation on a train the minimum. 

[0004] On the other hand, the conventional technique mentioned above may not be able to do the part or cause 
of failure clearly depending on the information from which the generating situation, the driver, and train 
operation dispatching of failure were obtained. 

[0005] Drawing 3 is a flow chart explaining the restoration procedure in the car maintenance exchange by the 
conventional technique, and explains this hereafter. 

[0006] (1) If failure occurs on the car under operation, the driver will connect the condition of a car to train 
operation dispatching (steps 31 and 32). 

[0007] (2) When it is able to operate, make operation continue as it is, judging from the condition of a car of 
having received whether the continuation of operation of the failure car having been possible for train operation 
dispatching (steps 33 and 34). 

[0008] (3) When it is judged that the continuation of operation of train operation dispatching is impossible, stop 
operation of cars, such as the usual operating operation by the car, by step 33. And the damaged car is guided to 
a car place by directions of train operation dispatching (step 35). 

[0009] (4) After a car arrives at a car place, while performing check of the part where failure is suspected, and 
data read-out from fault data are recording equipment currently mounted and performing analysis of fault data, 
and specification of a failure part and a cause, work on countermeasures in a car place (steps 36-38). 
[0010] (5) Based on the examination result in step 38, start preparation of an activity and start repair of a failure 
part. A failure part is exchanged when the direction exchanged when repair of a failure part was difficult is 
restored early. Repair is difficult in that case, and when there is no substitute part, a manufacturer is contacted, a 
substitute part is ordered, the exchange activity after substitute part arrival is done, and a car is restored (steps 
39 and 3A). 

[001 1] As mentioned above, when the part or cause of failure were not clearly made depending on the 
information from which the generating situation, the driver, and train operation dispatching of failure were 
obtained and the conventional technique was not after a failure car arrives at a car place, it was what cannot 
perform read-out of fault data and data analysis. 
[0012] 
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[Problem(s) to be Solved b^B^ Invention] Car maintenance exchange^Bferding to the conventional technique 
for it mentioning above Since it was working on countermeasures while performing check of the part where 
failure is suspected, and data read-out from fault data are recording equipment currently mounted and 
performing analysis of fault data, and specification of a failure part and a cause, after the damaged car arrived at 
the car place Much time amount is required by restoration from generating of a breakdown, and it has the 
trouble that there is concern which causes trouble to operation of a train. 

[0013] The purpose of this invention solves the trouble of the conventional technique mentioned above, and is 
to offer the car maintenance exchange approach and support system which made it possible to shorten the time 
amount which the restoration takes at the time of failure of the car under operation etc. 
[0014] 

[Means for Solving the Problem] When failure connects the condition of a car to a train-operation-dispatching 
place at the time of generating and train operation is not made to the car under operation in the car maintenance 
exchange approach, while according to this invention said purpose stops operation of the car and guides a car to 
a car place The maintenance service site which distributed the fault data of a car to the maintenance service site 
through the means of signal transduction and networks, such as wireless, and received fault data The analysis of 
fault data and the specific activity of a failure part and a cause are done, and the contents and the procedure of 
an activity required for a failure part, a cause, and restoration are transmitted to the car place which is the 
maintenance facility of a car. A car place A rehabilitation work is prepared based on the activity information 
acquired from the maintenance service site, and it is attained by starting a rehabilitation work with arrival of a 
car. 

[0015] Said purpose is set to a car maintenance support system. Moreover, the car under operation, The train- 
operation-dispatching place which has managed operation of a car, and the car place which is the maintenance 
facility of a car, A maintenance service site is connected and constituted through a network. The car under said 
operation distributes the fault data of a car to a maintenance service site through the means of signal 
transduction and networks, such as wireless, at the time of generating of failure. The maintenance service site 
which received fault data The analysis of fault data, Do the specific activity of a failure part and a cause, and the 
contents and the procedure of an activity required for a failure part, a cause, and restoration are transmitted to 
the car place which is the maintenance facility of a car. A car place prepares a rehabilitation work based on the 
activity information acquired from the maintenance service site, and is attained by performing a rehabilitation 
work with arrival of a car. 

[0016] By having the means mentioned above, in a car place, this invention can start a rehabilitation work 
immediately, if pinpointing of a failure part, preparation of repair, and arrangements of a substitute part are 
attained and a failure car arrives at a car place, without waiting for arrival of a car, and it can shorten sharply the 
time amount which car restoration takes. 
[0017] 

[Embodiment of the Invention] Hereafter, a drawing explains 1 operation gestalt of the car maintenance support 
system by this invention to a detail. 

[0018] The block diagram showing the configuration of the car maintenance support system according 
[ drawing 1 ] to 1 operation gestalt of this invention and drawing 2 are the flow charts explaining the 
correspondence procedure at the time of breakdown generating, drawing 1 R> 1 — setting —11— for a car 
place, and 14 and 15, the manufacturers A and B 16 of a maintenance service site and 17 are [ a train and 12 / a 
train-operation-dispatching place and 13 / a maintenance information provider and 18 ] networks. 
[0019] The car place 13 and the manufacturers 14 and 15 of a car device who perform the train-operation- 
dispatching place 12 which manages operation of a train 1 1 and a train, maintenance, repair, etc., and the 
maintenance service site 1 6 which has the maintenance information provider 1 7 being connected to a network 
1 8 through the communication device which each has, and delivering [ the car maintenance support system by 1 
operation gestalt of this invention ] and receiving information mutually, as shown in drawing 1 is constituted 
possible. 

[0020] In the above-mentioned, the maintenance service site 16 is constituted so that the information from 
experienced persons, such as a manufacturer who has the information on car maintenance, can be received, 
while carrying out the data relevant to a breakdown as a database about a breakdown and having them. The 
maintenance information provider 1 7 who are these databases and a experienced person may be connected to 
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the maintenance service sit^^nigh said network 1 8 or 2nd network, ^^database has managed ID of the 
loading equipment of a car, and can manage a manufacturer, a repair career, an operation career, etc., and can 
use them for the analysis of fault data. 

[0021] Next, in the operation gestalt of this invention constituted as mentioned above, a correspondence 
procedure when a breakdown occurs on the train under operation is explained with reference to the flow shown 
in drawing 2 . 

[0022] (1) If failure occurs on the car under operation, the driver will connect the condition of a car to a train- 
operation-dispatching place (steps 21 and 22). 

[0023] (2) Judging from the condition of a car of having received whether the continuation of operation of the 
failure car having been possible for a train-operation-dispatching place, direct a correspondence procedure to a 
driver. A driver performs actuation followed by making it directions from a train-operation-dispatching place. 
Consequently, when it is able to operate, operation is made to continue as it is (steps 23 and 24). 
[0024] (3) If a train-operation-dispatching place judges that operation continuation of a train is not desirable, it 
will stop operation of cars, such as the usual operating operation by the car, and will take down the PAX to step 
33. And the damaged car is guided to a car place by directions of train operation dispatching (step 25). 
[0025] (4) On the other hand, if failure occurs on the car under operation, the fault data of the car will be 
distributed to the train-operation-dispatching place 12, the car place 13, and the maintenance service site 16 
through the means of signal transduction and network 18 which are not illustrated [ wireless ], and will be 
distributed to its related post of the car appliance maker 14 and 15 grades if needed (step 26). 
[0026] (5) The maintenance service site 16 which received fault data does the analysis of fault data, and the 
specific activity of a failure part and a cause, and transmits the contents and the procedure of an activity 
required for a failure part, a cause, and restoration to the car place 13. In addition, the maintenance service site 
16 can also require data required for a cause-of-fault elucidation of a train if needed for the specification of the 
analysis of fault data, and a failure part and a cause (steps 27 and 28). 

[0027] (6) In the car place 13, based on the activity information acquired from the maintenance service site 16, 
prepare a rehabilitation work and begin a rehabilitation work with arrival of a car (step 29 - 2B). 
[0028] In addition, although not shown in drawing 2 , a substitute part is arranged through a network 18 to the 
manufacturers 14 and 15 whom the maintenance service site 16 supplied the equipment which broke down if 
needed, and a manufacturer can send information required for repair and exchange, a staff, and a substitute part 
into a car place if needed. 

[0029] Since according to the operation gestalt of this invention mentioned above the analysis of fault data and 
the specific activity of a failure part and a cause can be started from immediately after failure generating of a car 
and a substitute part etc. can be arranged to a manufacturer with a procedure which was mentioned above, 
compaction of the release time of a car can be aimed at. 

[0030] Moreover, according to the operation gestalt of this invention mentioned above, before initiation of the 
rehabilitation work of a car, since a rough restoration schedule can be clarified, the time amount whose 
operation is attained again can be predicted and the schedule of diamond restoration can be formed. 
[0031] Although the operation gestalt of this invention mentioned above explained this invention as what was 
applied for the car maintenance exchange at the time of failure of a rail car, this invention is also applicable to 
operating automobiles, such as a bus and a freight car, etc. 

[0032] Moreover, the operation gestalt of this invention mentioned above was connected noting that it offered 
exchange for faults, such as failure of the car under operation, but this invention is applicable so that 
maintenance exchange which used the maintenance service site also at the time of the usual routine inspection 
may be offered. 
[0033] 

[Effect of the Invention] As explained above, according to this invention, repair of a failure part and exchange 
can be carried out promptly, the time amount which car restoration takes can be shortened sharply, and a 
breakdown can minimize the effect which it has on operation of a car. 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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PROBLEM TO BE SOLVED: To provide a vehicle 
maintenance supporting system capable of shortening 
the time required for a recovery, when something gets 
wrong with a vehicle in operation. 

SOLUTION: If something gets wrong with a vehicle, its 
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operation directing center. The operation directing 
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service site orders replacement parts from a manufacture who has supplied the defective 
device at need, and the manufacturer can bring information required for repair, manpower and 
the replacement parts to the vehicle site whenever at need. 
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